The second type of transglutaminase regulates immune and stress responses in white shrimp, Litopenaeus vannamei.
The total haemocyte count (THC), differential haemocyte count (DHC), phenoloxidase activity, respiratory bursts (release of superoxide anion), superoxide dismutase activity, and phagocytic activity and clearance efficiency to the pathogen Vibrio alginolyticus were measured when white shrimp, Litopenaeus vannamei, (7.5 ± 0.5 g) were individually injected with diethyl pyrocarbonate-water (DEPC-H2O) or different dsRNA at 3 days of injection. In addition, haemolymph glucose and lactate, and haemocytes crustacean hyperglycemic hormone (CHH), transglutaminase I (TGI), transglutaminase II (TGII) and clottable protein (CP) mRNA expression were determined for the shrimp that received DEPC-H2O and different dsRNA after 3 days, and then transferred to 22 and 28 °C from 28 °C. Results showed that respiratory burst, phagocytic activity and clearance efficiency significantly decreased, but hyaline cells significantly increased in the shrimp received LvTGII dsRNA after 3 days. In hypothermal stress studies, LvTGI and CHH were significantly up-regulated in LvTGII-depleted shrimp following exposure to 28 and 22 °C, and haemolymph glucose and lactate were significantly enhanced in LvTGII-depleted shrimp. The injection of LvTGII dsRNA also significantly increased the mortality of L. vannamei challenged with the pathogen V. alginolyticus. These results suggest that LvTGII is an important component on the immune resistance of shrimp, and is involved in the regulation of some immune parameters and carbohydrate metabolites, as well as has a complementary effect with LvTGI in immunological and physiological response of shrimp.